Objectives: Safe disposal of expired, unwanted, or unused medications by the consumers is a major challenge worldwide. The knowledge, attitude and practice of consumers on disposal of unused and expired medicines were assessed. Methods: Data on demographics, educational, occupation, socioeconomic status, drugs purchased, number of unused or expired drugs were obtained from medicine consumers. Knowledge, attitude and practice of safe disposal methods, number, most common class, dosage forms of leftover drugs and the reasons were assessed using a questionnaire. Effect of educational, occupational, socioeconomic status on purchase of drugs, awareness on the consequences of improper disposal of drugs were assessed using chi square test. Results: Of 145 participants, 46 % were females and 54% were males with a mean age of 36.76 + 13.60 years. 66 participants stated 1-5 drugs as leftover at home and the reason for possession of unused medicines as self-discontinuation after the condition was resolved. Most common drugs left unused at home were analgesics and the dosage form was tablets. 76.6% were unaware of the consequences of improper drug disposal. 65.5% stated the acceptable method to dispose medicines as collection of unused drug by Municipality. Majority (88%) dis-posed unused or expired medicines in the garbage. There was a statistically significant association between educational, occupational and socio economic status, purchase of drugs and awareness on consequences of improper drug disposal (P<0.05). Conclusion: Most of the participants had leftover of unused or expired drugs in their households and there was lack of awareness on safe disposal of medicines.
INTRODUCTION
Medicine consumption is increasing day by day globally, especially in countries like India and China. 1 Use of drugs for humans and veterinary practices is increasing daily and most consumers are left with some unused medicine at one time or other. 2 Then the disposal of unwanted medicines from households is also becoming an increasing problem for local and natural health environmental authorities. 3 More emphasis is made on the rational use of medicine such that patients should receive the right medicines at the right time and use them appropriately. 4 There is a lack of knowledge on how to dispose expired, unwanted and unused medications among our participant population. Studies done across the globe have stated that most patients stored their medications unwilling to waste them, never read and checked the expiry date, were unaware of the proper and safe way to dispose medicines, all of which might result in undesirable effects or unintentional risks. 5 A substantial environmental risk may arise from improper disposal of medications and a long term environmental exposure to pharmaceuticals could lead to harmful effects especially on vulnerable population, including pregnant women, newborn and children. 6 Furthermore, there are greater chances for misuse and abuse of unwanted or unused medications when stored in the household. 7 Studies conducted in Kenya 8 and Nigeria 9 identified the most preferred method of unused medicines disposal as throwing in garbage bins followed by flushing in the toilets. Some studies also identified that the unused medicines were kept in the household due to unawareness of methods to dispose them, providing an opportunity to share to friends and families. 10, 11 Disposal practice of unused medicines has become a worldwide challenge for the policy makers, health professionals, pharmaceuticals companies and the community in general. Many developed countries like Australia and Canada have programs supported by government and Pharmaceutical industries aiming at disposal of unused medicines like the "National Return and Disposal of Unwanted Medicines Project". United Kingdom and Sweden encourages the drug take-back programs. 12 Creating awareness among medicine users about proper disposal method would be a promising step to protect the environment from this kind of pharmaceutical waste. 13 Evidence-based guidelines was published by the World Health Organization (WHO) in 1996, 1999 and 2010 to and empower drug recipients and control the practice of drug donations. As the quality of donated drugs cannot be guaranteed, the guidelines clearly prohibited donating of drugs that have been issued to patients and then returned to a pharmacy or elsewhere, or were given to health professionals as free samples. 14 Another method of disposal suggested by WHO was to return expired, unwanted, or unused medication to a local pharmacy and clinic or to a healthcare provider for safe disposal. Though such practices are in practice in some countries, patients are seldom aware of the existence of service as they rarely show interest to get proper information on the safe and appropriate ways to dispose medications. 15 Ecopharmacovigilance is of significant concern as the adverse impact of human pharmaceuticals is on the rise in environment in the recent years especially in surface water. There is a dire need to address the challenges related to the improper disposal of unused and expired medicines immediately to minimize the hazardous effect of improper disposal of medicines on the environment. 16 Despite being a major consumer of medicines, there are no stringent regulatory policies for the consumers towards safe disposal of medicines in India and drug take-back programs are not functional/effective as in other countries. The National Formulary of India, specifies guidelines for the proper disposal of medicines. However most of the people in India are not aware of these guidelines and the importance to follow them. This is also substantiated by the recommendations given by an Indian study on the knowledge, attitude and belief of dental students about the disposal methods of expired and leftover medicines on the need to improve the awareness about safe and judicious disposal methods. 17 It is, thus, important to assess the knowledge, attitude and practice of consumers of medicines about the disposal of unused and expired medicines.
MATERIALS AND METHODS
A questionnaire based study was conducted in the consumers of medicines from the outpatient pharmacy of a tertiary care hospital with the approval of the Institutional Ethics Committee (CSP/18/NOV/74/312). Based on the literature, 18, 19 sample size was determined using Epi. Software 3 version with a power of 80 and the confidence interval of 95%. The calculated sample size was 132 and with 10% as attrition rate (132+13) the sample size was finalized as 145. Therefore, the study randomly included 145 medicine consumers of either sex, aged above 18 years and were willing to participate in the study. Those with language barriers, difficulty in understanding the questions and did not consent to participate in the study were excluded. Data on the demographics (age in years, sex), marital status, educational status, occupation and income per annum, socio economic status as per modified Kuppuswamy scale, 20 drugs purchased, number of unused or expired drugs available in their home as leftovers and the reasons for leftovers were all obtained from the study participants by direct interview and entered in the data collection form designed for the study. A pre-validated interviewer administered Questionnaire developed by Shivaraju, et al. 21 was used with the permission of the author to evaluate the knowledge, attitude of the study participants on safe disposal methods of unused and expired drugs and their practice of drug disposal. The questionnaire contains seven questions to obtain data on number of leftover drugs, reasons for leftover, most common class of leftover drugs and dosage form. The first question is "Number of unused/left over drugs at home" and the responses are categorized into five options as 0, 1-5. 6-10, 11-25 and >25. The second question is "Awareness regarding consequences of improper drug disposal" and the responses are categorized into two options as Aware and unaware. Questions 3 to 6 have seven options for responses. The third question is "Reasons for possession of unused medications at home" and the responding options are doctor changed treatment, prescribed more than needed, self-discontinuation after condition resolved, leftover from previous over-the counter drug purchase, passed expiry date, adverse effects to prescribed drugs and others to be specified. The fourth question is "Acceptable method to dispose medication" and the responding options are rinsing down a sink, flushing down a toilet, returning to pharmacist, Municipality collection at home, giving away to friends, relatives etc. and others to be specified. The fifth question is "Classes of unused/expired drugs present at home" and the options are Antibiotics, Antipyretics, Analgesics, Antacids, Antihistamines, Vitamin supplementation, Topical drugs (eye drops, creams, ointments, sprays, etc.). The sixth question is "Most common leftover dosage form at home" and the responding options are Tablets, Capsules, Syrups, Respules, Lozenges, Creams/ointments/ lotions and others to be specified. The seventh question focuses on "Methods of drug disposal adopted for solids, semisolids and liquids" and the responses are categorized into 3 options as toilet, sink and garbage. The data collected were entered in an excel spreadsheet and analyzed using SPSS statistical software version 21.0. Categorical data were expressed as frequency, percentage and continuous data were expressed as mean, standard deviation. The responses to the questions reflecting on the knowledge and attitude of the study participants were also expressed as frequency and percentage. The effect of educational, occupational and socioeconomic status on the ways of purchasing drugs, awareness of the participants about the consequences of improper disposal of drugs was assessed using chi square test. A P value of <0.05 was considered statistically significant.
RESULTS
The study included 145 medicine consumers of which, 66 (46 %) were females and 79 (54%) were males. The mean age of the study participants was 36.76 + 13.60 years. There were 23 (15.83%) males and 22 (15.172%) females in the age range of 18 -28 years; 26 (17.93%) males and 21 (14.48%) females in the age range of 29 -38 years; 12 (8.275%) males and 12 (8.275%) females in the age range of 39 -48 years; 12 (8.275%) males and 8 (5.517%) females in the age range of 49 -58 years; 2 (1.379%) males and 2 (1.379%) females in the age range of 59 -68 years; 4 (2.758%) males and 1 (0.689%) female in the age range of >68 years. Table 1 explains the characteristics of study population which include the marital status, educational status, occupational status, income and socioeconomic status. The drugs purchased and possessed by the study participants at the time of interview were as follows: 44 (30.3%) of them had purchased NSAIDs; 42 (28.96%) of them had purchased antibiotics; 18 (12.4%) of them had purchased Cough suppressants, 17 (11.7%) of them had purchased Anti-pyretics; 15 (10.3%) of them had purchased Anti-histamine and Anti-emetic; 12 (8.2%) of them had purchased Anti-hypertensives; 10 (6.8%) of them had purchased Muscle relaxants; 8 (5.5%) of them had purchased vitamin supplements; 5 (3.4%) of them had purchased Anti-depressants and Hormones; 4 (2.7%) of them had purchased lipid lowering drugs and Anti-gout drugs each; 3 (2.06%) of them had purchased Anti-ulcers. At the time of survey, 78 (53.7%) of them had purchased 0-5 number of drugs; 39 (26.8%) of them had purchased 6-10 number of drugs; 22 (15.1%) of them had purchased 11-25 number of drugs; 6 (4.4%) of them had purchased more than 25 number of drugs. Mean no. of drugs purchased by the study participants was 5 ± 1.2. Table 2 explains the responses of the study participants for Questions 1 to 6. For Question 1 (Number of unused/leftover drugs at your home), of 145 study participants, 66 (37.9%) of them answered they had 1-5 unused/leftover drugs at your home; 42 (26.9%) of them answered they had 6-10 unused/leftover drugs at your home; 28 (15.9%) of them answered they had 11-25 unused/leftover drugs at your home; 6 (4.1%) of them answered they had more than 25 unused/leftover drugs at your home; 2 (15.2%) of them answered they had no unused/leftover drugs at your home. For Question 2 (Awareness regarding consequences of improper drug disposal), of 145 study participants, 111 (76.6%) of them answered they were unaware of consequences of improper drug disposal; 34 (23.4%) of them answered they were aware of consequences of improper drug disposal. For Question 3 (Reasons for possession of unused medications at home), of 145 study participants, 66 (45.5%) of them stated that they had unused medication because of Self discontinuation after condition resolved; 44 (30.3%) of them stated that they had unused medication because those Journal of Young Pharmacists, Vol 11, Issue 4, Oct-Dec, 2019 On summarizing the total responses of all individuals, 66 participants (45.5%) stated that 1-5 drugs were leftover at home. 76.6% participants were unaware of the consequences of the improper drug disposal. The reasons for possession of unused medicines at home was stated by majority (45.5%) as self-discontinuation after the condition was resolved and then by 30.3% participants as passed expiry date. Majority (65.5%) stated that the acceptable method to dispose medicines was collection of unused drug from home by the Municipality. Analgesics were the drugs left unused at home by majority of participants (31%) and 80% participants stated tablets as the common dosage form of the leftover drugs and this was followed by syrups. Majority (88%) stated that they disposed the unused or expired medicines either as tablets, liquids or semi solids in the garbage. Table 3 explains the impact of educational, occupational and socio economic status of the study participants on the ways of purchase of drugs. Majority of participants with graduation and diploma as level of education purchased drugs based on prescription followed by purchase over the counter where as participants with primary and middle school education and illiterates purchased drugs mostly over the counter. Likewise professionals and semi-skilled workers purchased drugs based on prescription and those skilled workers, unemployed participants purchased drugs over the counter. Similarly participants belonging to lower and lower middle class purchased drugs mostly over the counter than with prescription. There was a statistically significant association between the educational status (P=0.02), occupational status (P=0.014) and socioeconomic status (P=0.036) and the ways of purchase of drugs by the study population. The impact of educational, occupational and socioeconomic status of the study participants on the awareness of the consequences of improper disposal of drugs (Q 2) is expressed in Table 4 . Majority of participants who stated that they were aware of the consequences of improper drug disposal were graduates and diploma holders. Participants with level of education at primary and middle school level and the illiterates were not aware of the consequences of improper drug disposal. Similarly participants who were semi-professionals and semi-skilled workers had better awareness than the unemployed and unskilled workers. Participants in the lower, lower middle and upper lower socioeconomic class stated that they were unaware of the consequences of improper drug disposal. There was a statistically significant association between the educational status (P=0.026), occupational status (P=0.032) and socio economic status (P=0.021) and the awareness of the study participants on the consequences of improper drug disposal.
DISCUSSION
Medicine waste management and disposal is grabbing attention in the recent years because it has been realized that improper disposal can contaminate the environment and pollute the nature, alter the food chain and harm the living beings. 22 A questionnaire based study was conducted in 145 consumers of medicines to assess their knowledge, attitude and practice on the disposal of unused medicines. Majority of the participants were males (54%) with a mean age of 36.76 + 13.60 years. The younger mean age in the study was attributed to younger male patients being more forthcoming in their providing consent to participate in the study.
In the present study, educational, occupational and socio economic status had a significant impact on the ways in which the participants purchased drugs and their awareness on the consequences of improper drug disposal. Better the level of education, occupation and those with a better socio economic status had better awareness and purchased drug mostly with the prescription as they were aware of the potential health Journal of Young Pharmacists, Vol 11, Issue 4, Oct-Dec, 2019 hazards. It is imperative for the drug regulating bodies and government authorities should prioritize to implement educational programs that would create an awareness among the common man on safe disposal of medicines.
risks associated with purchase of drugs Over the Counter (OTC) and using the drugs from their friends and family. Their better economic status also enabled them to visit the clinicians for ailments. Participants belonging to lower class, with low level of education or with illiteracy were not much aware of the risks of taking drugs over the counter and also their economic status hindered in consulting a physician for minor ailments. These findings are in concordance with those reported in the literature. 23, 24 The common leftover drugs in most of the participants' home were analgesics and antibiotics. This could be attributed to the over the counter purchase of these drugs for minor ailments. This was followed by cough suppressants which is a common phenomenon among the public with all levels of education. Antibiotics being leftover in a household should be considered as a significant threat to antimicrobial resistance.
In the present study, 53.7% participants purchased around 1-5 drugs and 45.5% stated that they had 1-5 drugs let unused at home. This is in accordance with the report given by Shivaraju, et al. 21 which stated that 43.37% participants had 1-5 drugs left over at home and self -discontinuation as the most common reason for this leftover of drugs at home. The present study also identified self-discontinuation as the major cause of having leftover medicines at home. Similar reports are also stated by Maharana, et al. 25 The reason for self-discontinuation is stopping of the drug intake following the improvement in illness.
In the present study, when asked about their opinion on the acceptable method of disposal of unused medicines, 65.5% stated that the municipality should collect the unused/ expired drugs from home. Around 14% said that it is better to return to the pharmacist. Some participants stated the acceptable methods were rinsing the medicines in the sink or flushing them in the toilet. A study done by Akici, et al. 19 stated that some saved the medicines that were leftover following completion or discontinuation of therapy for their friends and family with the intention of not wanting to waste them. Tablet was the most common dosage form identified as leftovers in the present study which was followed by the syrups. But a study done by Sirisha, et al. 26 identified topicals and syrups as the most common leftovers.
In the present study, most of the participants (>89%) adopted disposal of unused medicines by throwing them in the garbage irrespective of their dosage forms. Studies done in USA, UK and Kuwait identified the practice of flushing of medicines which was acceptable previously. However flushing in the toilet/sink also poses a major hazard to the environment and life. In countries like Sweden, Korea, Canada etc. there are Medication return or Take-back programs of unused drugs by the pharmacy which is the correct and eco-friendly way of drug disposal. 27 In the present study, majority of the participants were unaware of the potential consequences of leftover drugs and improper disposal of drug. Therefore proper education on safe drug disposal is the need of the hour as ecovigilance is being talked about in larger proportion. This can be implemented by the governing bodies in collaboration with the professional bodies through media, awareness camps, rallies regarding safe disposal of drug.
CONCLUSION
The present study was conducted to assess the knowledge and practice of the medicine consumers on the methods of disposal of unused or expired medicines. The study identified that most of the participants had more number of unused or expired drugs leftover in their households and there was lack of awareness among the medicine consumers on safe disposal of medicines and most of them opined that disposal in garbage as the acceptable method. Hence there is a dire need to develop guidelines on safe disposal of un used medicines and reduce the risk of health
